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4.3 Nakagawara Technical Center, NEC 

NEC is among the largest companies in Japan. Its main field 
of activity is electronics and telecommunications. Of 
Japanese companies NEC was in the 7th place in terms of 
sales and 3rd in terms of the research and development 
budget in 1984. The Medical Systems Division of the NEC 
company is a division under the Hospital Systems Subgroup 
which is a subgroup of the Information Processing Group. 
Organized under the Information Processing Group are also 
for instance Computer Engineering Division, Computer 
Division and Industrial Automation Division. The 

geographical site for these divisions is the NEC Fuc hu Plant 

•f — 

in the Tokyo metropolitan area. 

NEC is not presently a large supplier of medical equipment 
but it can use its central position in computer and 
electronics development for a significant expansion of this 
field. The program of the visit included an overview of R&D 
plans in what is called NEC's hospital automation system and 
demonstrations of some of the systems how in production. 

Hospital Information system approach 

The guidelines or motto for strategic planning is C&C 
(Communication & Computer). Present status and future plans 
for a hospital information system was presented by 
dr . I namura . 

NEC offers today a service function to hospitals for some 
patient administration tasks. The driving force in hospital 
information systems development in Japan seems to be the 
complex billing routines required by the national health 
insurance system. Special billing forms are needed where 
each procedure on each patient is specified. With this 
function as a core, other support functions are developed. A 
hospital has access to the NEC system by various types of 
communication lines. The system is based on a large 
mainframe computer. The future development is also based on 
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a central computer within the hospital supported by a high 
speed fiberoptic LAN (100 Mbit/s) onto which lower speed (10 
Mbi t/s ) segments will be hooked . 

Planned hospital functions within this system include 
finance and accounting, general administration, statistics, 
billing and receipt. Clinical functions include record 
keeping, drug information, prescriptions, examinations and 
test ordering. Interfaces between real time systems i.e. 
intensive care systems are developed. Image handling and 
processing will be integrated in the system. Special efforts 
are made to develop doctor-data interfaces. One system 
being developed helps the doctor to write diagnoses and 
interpretations of X-ray pictures (today limited to stomach 
examinations). For larger hospitals PACS-f unc ti ons are 
expected to load the system too much and a separate LAN 
including just the 100 Mbit/s ring is being developed for 
this case. Again the main computer power is concentrated in 
a central mainframe and special workstations are being 
developed to handle images (including compression and 
decompression) for viewing and analysis. No indication was 
given when these systems were expected to be announced. Nor 
was information about standards or general openness of the 
systems given. 



A special feature of the linear accelarator is a 
controllable multileaf collimator system. This collimator 
system is simulated in the THERAC 2300. Thus "optimization" 
of the treatment pattern could be done including active uses 
of the variable collimator. The THERAC _2JLQ JLjjs e s C T 
gcn^atedl mages of the patient to calculate simulated dose 
distributions from a given source. A display shows the 
CT-picture overlapped with the simulated dose distribution. 
With a knob the beam-source can be manipulated and the dose 
distribution is updated in real time. No objective or 
automatic optimization is implemented, only "visual 
optimization" is done. The high speed calculator unit for 



Linear accelerator and treatment planning 
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dose distribution calculation and display is implemented 
with high performance signal processing microprocessors. 

Q WWl^ images filing system 



The local medical images filing system is a stand alone 
system, including a scanner for transparent as well as 
nontransparent pictures, a basal image processing system and 
an image storage device (optical disc). The scanner reads an 
X-ray picture in 30 seconds with a spatial resolution of 10 
bit pixel and 10 lines/mm. The optical disk holds 300 
uncompressed images and is today a single side version. 
Image compression and decompression is implemented in 
hardware and takes somewhat less than 1 s for one picture. 
Compression ratios of 20x, 30x and 40x are investigated (40x 
was not implemented in the demonstrated unit). Image 
handling on the screen seemed slow. A LSI-11 is used as a 
general purpose system controller but most of the image 
handling is done by dedicated hardware. Communication for 
input and output of digital images is included in the system 
which also reads data from f 1 oppy- di scs . 

ECG records and analysis 

NEC like some other companies has developed an integrated 
ECG- recorder- analy ser . The automatic ECG interpreting 
equipment KART I ZER-2800 is a compact unit with built-in 
signal processing and paper recording facilities. The system 
can be used for 12-lead standard ECG and exercise ECG. An 
averaged waveform is printed after the examination and the 
extracted parameters are also printed. The programs for ECG 
analysis were not developed by NEC. 

NEC also offers a centralized ECG interpretation service 
based on an automatic ECG interpretation system, which is 
accessible via various telecommunication lines. Diagnosis 1s 
based on 69 classes and comments are made using 24 classes. 
This service is offered to any hospital. 




I 
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Computer center 

The most impressive part of the tour was probably the visit 
to the NEC computer center. In a hall as large as an 
exhibition hall, with no signs of extra security, hundreds 
of mainframes were scattered among countless rows of disk 
units, printers, paperstacks and workstations. In short more 
like a chaotic warehouse than a computer center. In the 
center of all this a SX-2 supercomputer was placed on a 
small cleared area. The SX-2 is a 1,3 Gflops super-computer, 
probably the fastest single processor computer in the world 
today. The load was 100 % continously during our visit* A 
very large fraction of the usage is simulation of VLSI 
circuits (note, however, at least two companies in Japan 
have bought CRAY-XMP recently, officially because software 
support for the CRAY is better, but the large trade 
unbalance with USA may be the true reason.) Within a year a 
new 15 Gflops NEC computer will be installed. 

Contact persons: Mr. Chudo Kazusa, dr. Kiyonari Inamura, 
mr. Kyosuke Ishii and mr. Shinishiro Shimizu. 

Reported by: Olsson 
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4 COMPANIES 

4.1 Toshiba Corporation 

Toshiba Corporation was founded in 1875. Today industrial 
electronics is 21 % of the production whereoff medical 
electronics is 15 %. Toshiba employs about 70 000 persons in 
Japan and 120 000 worldwide. Toshiba Medical Engineering 
Center for R&D is located in Nasu where also part of the 
production is located. It employs 5 000 persons of which 
1 700 are in R&D . 

Future of diagnostic Imaging 

A review was given by Dr. Iinuma on how diagnostic Imaging 
will change in 5 to 7 years. Technological Improvements that 
will drive this area are high speed I C , solid state 
detection, high resolution CCD, high power X-ray tubes, high 
speed data processing, new ultrasound transducers, precision 
mechanics, local area networks (LAN), storage technology, 
and information management systems. 

It was projected that the di gi tal i zati on of routine X-ray 
images will take place partly through computed radiography 
using image plates and partly through digital fluorography 
with high resolution CRT's. High frame rates (30-60/s), real 
time image storage and low cost was forecasted for digital 
fluorography. Digital radiography was projected to have a 
large image size, high resolution and real time image 
production . 

In CT imaging increasing speed and contrast with decreasing 
cost were projected. These developments are enabled by high 
power X-ray tubes and solid state detectors. 

In B-mode ultrasonography the resolution will improve, 
variety of probes will increase and the cost, weight and 
size of the probes will decrease. Quantitative measurements 
will become possible with Doppler techniques. Pulse wave 



- 43 - 



Doppler without aliasing, high sensitivity and low cost will 
be possible. Tissue characterization in ultrasound will be 
based on sound velocity, frequency dependent attenuation, 
backscatter, nonlinear attenuation and flow measurement. 
Transducer technology for this will be come available. 

An endoscope with a high resolution CCD camera (100 000 
pixels, in future 1000 x 1000 pixels) was already in 
producti on . 

PACS 

Image volumes produced in a 500 bed hospital require a 
storage capacity of appr. 7,6 GB/day without compression. 
Half of this comes from imaging. Toshiba's approach 
"Structured PACS" covers a LAN working at > 100 MB/s, data 
compression, data base management system, storage capacity 
of > 2 TB and workstations for diagnostic and reviewing 
purposes. Toshiba aims at having the possibility of 
interfacing different brands of imaging equipment to their 
PACS. In 3-D image reconstruction the aim is to support the 
diagnostic process (3-D images are easier to understand than 
the conventional CT-slices). 3-D can be most effectively 
utilized in the planning of neuro- and plastic surgeries. In 
medical education it will also find uses. 

Conclusions 

The presentations were well prepared and informative. 
Nothing revolutionary or totally new came up. Toshiba's 3-D 
imaging and PACS developments are interesting and should be 
kept in mind while planning Scandinavian hospital 
information systems. The visit to Toshiba ended with a 
reception at the Headquarters. 

Contact persons: Dr Katsuoshi Saito, mr. Yuichi Imasato, 
mr. Masamichi Katsurada, mr. Takehiko Goro, dr. Kazuhiro 
Iinuma, mr. Kouchi Kita, mr. Nobuo Kumano, and mr. Sadayasu 
Shi bata . 

Reported by:Kormano and Saranummi 
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